The effects of ovine prolactin (10 I.U./100g body wt) on the ultimobranchial body and parathyroid glands were investigated in Natrix piscator for 15 days. The ultimobranchial body of the prolactin treated specimens depicts signs of increased activity whereas the parathyroid glands exhibit reduced activity.
Several publications exist regarding the hypercalcemic effect of prolactin in fishes Olivereau, 1970, 1978; Pang et al., 1978; Pang, 1981 ; Wendelaar Flik, 1982, 1984; Flik et al., 1986) , but there are few reports for tetrapodsamphibia (Baksi et al., 1978; Srivastav and Rani, 1991a) , reptile Srivastav and Rani, 1990) , bird (Baksi et al., 1978) and mammal (Robinson et al., 1975) . In the present study an attempt has been made to investigate the effect of prolactin on the ultimobranchial body (UBB) and parathyroid gland of the freshwater snake, Natrix piscator as there exists no information from reptile regarding the activity of these glands in response to prolactin administration. The activity of ultimobranchial body and parathyroid gland has been judged by the staining response and nuclear volume. The increased nuclear size/area/volume has been considered as indications for the hyperactivity of various endocrine glands Olivereau, 1978, 1982; Olivereau et al., 1982 Olivereau et al., , 1986 Srivastav and Srivastav, 1988; Srivastav and Rani, 1992) .
Materials and Methods
Freshwater snakes (both sexes) of the species N.piscator (body wt 90-120 g) were collected locally toward the end of October and acclimatized under laboratory conditions for 1 week prior to use. An initial sampling of blood (from 6 specimens) was taken prior to the start of the experiment (zero hour). The remaining animals were then divided into two groups (A and B) of 30 specimens each. The specimens from both the groups were given daily intraperitoneal injections of the following treatments for 15 days:
Group A: 0.1 m1/100 g body wt of vehicle (0.8% NaCI)
Group B: 10 I.U./100 g body wt of ovine prolactin (dissolved in 0.8% NaCl)
In all cases, the injection volume was 0.1 ml/100 g body wt. The animals were not fed during the experiment.
Six specimens from each group were anesthetized with ethyl ether 4 h after the last injection on the 1st, 3rd, 5th, 10th and 15th day of the experiment. Blood samples were collected by caudal amputation and analysis of serum calcium was performed according to Trinder's (1960) method.
The ultimobranchial bodies and parathyroid (rostral and caudal) glands (for location of these glands, see Srivastav and Rani, 1992) were extirpated and fixed in aqueous Bouin's solution. The tissues were routinely dehydrated in graded series of alcohols, cleared in xylene and embedded in paraffin. Sections were cut at 6 tm and stained with hematoxylin/eosin.
Nuclear (ultimobranchial and parathyroidal) indexes (maximal length and maximal width) were determined (50 nuclei were measured per animal, thus 300 nuclei were measured from 6 specimens) by means of an ocular micrometer and then the nuclear volumes were calculated as
where a is the major semiaxis and b is the minor semiaxis.
The differences between control and experimental values were tested for statistical significance using Student's t test.
Observations
Prolactin administration to N.piscator causes no effect on the serum calcium level on day 1 (Fig. 1 ). By day 3, the serum calcium levels are elevated and continue to increase until day 5. Thereafter, the levels tend to decline on day 10 and day 15 (Fig. 1) .
In vehicle-injected snakes the ultimobranchial body consists of compact cell clumps and follicle (Plate 1, A) which are enveloped by a connective tissue sheath with many blood capillaries. In the compact cell clumps, the cells are all alike possessing ovoid nuclei with dense chromatin material. The cytoplasm stains homogeneously with eosin. The follicular epithelium is simple possessing either cuboidal, low columnar or squamous cells. Ciliated cells are also noticed. The follicular lumen is either empty or filled with either homogeneous or heterogeneous eosinophilic colloid-like material.
The first perceivable change in the ultimobranchial body of prolactin treated specimens has been noticed on day 5 when the gland becomes active which is evident by a decreased staining response of the cytoplasm (Plate 1, B) and an increased nuclear volume (Fig. 2) of the ultimobranchial cells. From day 10 to day 15 the nuclear volume records a progressive increase (Fig. 2) . A few completely exhausted cells and certain degenerating cells have also been encountered (Plate 2, A).
In vehicle-injected snakes, two pairs of parathyroid glands (one pair of the rostra! and one pair of caudal parathyroid) have been located. In few specimens, accessory parathyroid glands have also been encountered. The caudal (Plate 2, B) and rostral (Plate 2, C) parathyroid glands of vehicleinjected snakes are composed of cells which are arranged in compact cords having connective tissue and blood capillaries lying between the cords. The parathyroid glands are characterized by the presence of a single cell type possessing indistinct cell boundary, scanty cytoplasm and large nucleus with dense chromatin granules. The occurrence of follicles have also been noticed in the parathyroid glands. These follicles occur frequently in the rostral parathyroid glands but occasionally in the caudal parathyroids.
The caudal parathyroid glands of prolactininjected snakes do not show any change up to day 3. After day 5, the nuclear volume exhibits a decrease (Fig. 3) . On day 10, the nuclear volume further decreases and the staining response of the nuclei decreases (Plate 3, A). After day 15, the nuclear volume is almost similar to the value of vehicleinjected specimens (Fig. 3) . However, few degener-ating cells have been noticed (Plate 3, B) .
The rostral parathyroid gland of prolactin-treated snakes remains unchanged up to day 3. On day 5, a decrease in the nuclear volume has been recorded but the change is insignificant (Fig. 3) . The nuclear volume records a significant decrease on day 10 which is followed by a slight increase on day 15 (Fig. 3 ).
Discussion
Administration of prolactin to N.piscator evoked an increased level of serum calcium. This is in agreement with the report of Swarup et al. (1985) who were the first to report the hypercalcemic effect of prolactin in a lizard, Varanus flavescens. Similar effects of prolactin have also been reported for mammal (Robinson et al., 1975) , bird (Baksi et al ., 1978) , amphibians (Baksi et al., 1978; Srivastav and Rani, 1991a ) and teleosts (Pang, 1981 ; Wendelaar Flik, 1982, 1984 ., Srivastav and Swarup , 1985) . The ultimobranchial gland of N.piscator responds to prolactin administration by expressing an increased nuclear volume and decreased staining response of cytoplasm. The hyperactivity of the gland seems to be due to elevated serum calcium level noticed after prolactin treatment. The fall in serum calcium level on day 10 and day 15 in the present study can be attributed to the hyperactivity of ultimobranchial gland which secretes more hypocalcemic factor to combat the hypercalcemic challenge. The effect of prolactin on ultimobranchial body of reptiles has not been studied earlier. However, there exists a few reports from fish and amphibia (Boschwitz, 1969; Srivastav and Rani, 1991a ) which indicate the activity of ultimobranchial gland in response to prolactin treatment.
The parathyroid (caudal and rostral) glands of N.piscator get inactivated following prolactin treatment. This response could be correlated with the increased calcium level which suppresses the release of parathyroid hormone and thus the parathyroidal cells become inactive. Degeneration of parathyroid gland has also been reported from other vertebrates after experimental hypercalcemia induced either by vitamin D administration (Swarup and Srivastav, 1979; Koyama et al., 1984; Rani, -1991b , 1992) or prolactin administration (Srivastav and Rani, 1991a) The present study is the first report from reptiles regarding the effects of prolactin on ultimobranchial body and parathyroid gland. 
